Pf^T* WORLD INTELLECTUAL PROPERTY ORGANIZATION ^HS? 

^ tntemalionai Bureau 

INTERNA'nONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ''' : 

A23L 1/304, A23C 9/152, A23G 3/00, 
9/Q2, A23C 9/13 



(11) International Publication Number: WO 00/02462 

Date: 20 January 2000 (20,0 1 .00) 



(SI) Designated States; AT, AU, BG, BR, CA, CH, CN, CZ, DE, 
DK. ES. FI, GB, HIJ, ID, IL, IN, IS, JP, KE, KR, LK, LU, 
MG, MX, NO, NZ, PL, PT, RO, RU, SE, SO, SK, TR, UA, 
US, YU, ARIPO patent (GH, GM, KE, I.S, MW, SD, SL, 
SZ, UG, ZW), European patent (AT, SE, CH, CY, DE, DK. 
ES, PI, FR. GB, GR, !E, IT, LU, MC, NL, PT, SE), OAPI 
patent (BP, BJ, CP, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 

Fublis^d 

With international search report. 



(21) International Application Number: PCr/EP99/04078 

(22) Internationai Filing Date; 1 4 June 1 999 ( i 4.06.99) 



(30) Priority Data: 

09/1 !3.401 10 July 1998 (10.07.98) 



(71) A.'pTpMcstatiforaUdesi^mted States except USy. SOCIETEDES 

PRODUITS NESTLE S.A. [CH/CH]; Case Postale 353. 
CH-1800 Vevey (CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MALLANGI, Chan- 
drasekhar, R, [US/US]; 2 Briar Lane, New Milford, CT 
06776 (US). SHER, Alexander, A. [US/US]; 5901 Montrose 
Road, Rockville, MD 20S52 (i:S). FUCHS, Eileen, Carol 
[US/US]; 7 Old Stegecoach Road, Gaylordsville, CT 06775 
(US). VBDEHRA, Dharam, Vir [U.S/US1; 6 Hallets Road, 
New Milford, CT 06776 (US). WEDRAL, Elaine, Regina 
[US/US]: R.R. 2, P.O. Box 4S0A, Chestnut Hill Road, CT 
06784 (US). 



(54) TiUe: FORTIFICATION OF FOODSTUFF 
(57) Abstract 

A fortified foodstuff comprising a f«tifying amount of a balanced blend of calcium lactate and calcium carbonate ^bilised with 
a source of glucuronic acid, and a process for its preparaticai which comprises mixing a balanced blend of calcium lactate and calcium 
carbonate, adding a source of glucuronic acid, and adding to ttie foodstuff. 









POR THE PURPOSES OF INFORMATION ONLY 








Codes used to identify States party to the PCX on the frcmt 


Mges 


of pamphlets publishing internaiional applications under the PCX. 






ES 


Fmiand 


LS 




SI 


Slovenia 


AM 




FI 




LT 




SK 




AT 




FR 




LD 


Lnxem boors 


SN 


Senegal 


AU 




GA 


Gabon 


LV 


Latvia 


sz 


Suwiland 




AjKirbaijaii 


GB 


Uniied Kingdom 


MC 




TD 


Chad 


BA 


Bosnia and Her/ejovma 


GE 




MD 


Republic of Moidova 


TG 




BB 






Ghana 


MG 






Talkistan 




Bdgium 


GN 




MK 


'Oic former Yugoslav 






BF 




OR 






Republic of Macedwia 


TH 




UG 


Bulgajia 


HU 


Hiingao- 


ML 






Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 




Mongolia 






BR 


Brazii 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 




IS 


Ic6l:md 






US 


United States of Araerica 


CA 




IT 


Italy 






uz 


Uzbeldstan 


CF 


CMiiral African Republic 


JP 




NE 


Niser 


V!S 


Vietnam 


CG 




KE 


Kenya 


NL 


NctheriasKb 


YU 


Yugoslavia 


CII 


Switzerland 


KG 


Kyrgyistan 


NO 


Norway 


Z.W 


CI 




KP 


Democs-atic People's 


NX 


New Zealand 






CM 






Republic of Koroa 


PL 


Poland 
















Portiigal 






CU 




KZ 




RO 








CZ 


Czech Republic 






ftU 


Russian Federation 






DE 


Geimany 


LI 




SD 








DK 




LK 




SE 








Eii: 


Estonia 






SG 


Singapors 







wo 00/02462 



1 



PCT/EP99/04078 



FORTIFICATION OF FOODSTUFF 

The present invention relates to the fortification of a foodstuff and more 
particularly to the fortification of a foodstuff with calcium. 

5 

Calcium is an important element in human diets for adequate bone formation and 
maintenance as well as other metabolic functions, e.g. nerve transmission, blood 
clotting, proper cell function and muscle contraction. It is common practice to 
fortify food products with calcium sources, which are either insoluble or soluble at 

10 around neutral pH. Many of the calcium sources currently used for fortification 
which are insoluble or substantially insoiubie at around neutral pH, e.g. calcium 
carbonate, calcium phosphates, calcium citrate and other organic or inorganic acid 
salts of calcium, result in precipitation and a chalky mouth feel. Other calcium 
sources, which are soluble or substantially soluble at around neutral pH such as 

15 calcium chloride, calcium hydroxide and a few organic acid salts of calcium, react 
with milk proteins resulting in undesirable coagulation and gelation. 

It is also common practice to stabilize or reduce the sedimentation of the calcium 
and milk proteins in the milk beverages fortified with calcium sources by adding 
20 carrageenans, pectins and/or other gums, but such materials impart an undesirably 
high viscosity to milk. Protein destabilisation, e.g. coagulation and precipitation, 
is mainly attributed to free calcium ions in the system. 

It would be highly desirable to have a calcium source to fortify milk beverages 
25 and other dairy based products without coagulation, gelation and sedimentation, 
with improved palatability. 

In co-pending USSN 08/822447 there is claimed a fortified foodstuff comprising a 
fortifying amount of a blend of calcium salts balanced with soluble and insoluble 

30 salts stabilized with a source of glucuronic acid. Examples of the soluble calcium 
salts are calcium lactate and calcium gluconate, calcium glycerophosphate, 
calcium chloride, etc. Examples of the insoluble calcium salts are tricaicium 
phosphate, dicalcium phosphate, calcium citrate and calcium carbonate. The 
weight ratio of soluble to insoluble salts may be from 1:3 to 3:1 and preferably 

35 from 1.5:2.5 to 2.5:1.5. However, in the Examples tested for fortifying milk using 
calcium citrate and calcium phosphate as the insoiubie calcium salts, slight 
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sedimentation occurred during milk storage for two months under refrigerated 
conditions. Also, the use of tri-salt blends requires a large amount of water, as a 
result of which milk solids have to be adjusted, which cause additional technical 
and equipment problems (e.g., nonfat dry milk, liquifiers, pumps, more energy, 

5 etc). It is desirable to reduce the number of ingredients for easy handling in the 
factory. It should be also noted that calcium carbonate is less expensive and richer 
in calcium (40.04 %) then a blend of tricalcium phosphate (38.76%) and calcium 
citrate (24.12%). In addition, we have found that unless the soluble salt in the 
balanced mixture is calcium lactate, bitterness and off-flavor were found in the 

10 milk. 

We have surprisingly found that a balanced blend consisting solely of soluble 
calcium lactate and insoluble calcium carbonate stabilized with a source of 
glucuronic acid is capable of fortifying milk beverages and other dairy based 
15 products. This calcium fortified milk can survive the heat treatment 
(pasteurization, UHT pasteurization and UHT sterilization, autoclaving) and 
storage at refrigerated conditions without coagulation and sedimentation for a 2 
month period. No bitterness or off-flavor were found in this calcium fortified 
milk. 

20 

According to the present invention, there is provided a fortified foodstuff 
comprising a fortifying amount of a balanced blend of calcium lactate and calcium 
carbonate stabilized with a source of glucuronic acid. 

25 The ingredients can be added to the milk base individually or as a blend. ITie 
milk can then be ultrapasteurized without any additional pre-process (e.g., 
adjustment of solids) and pre-heat treatment. 

The weight ratio of calcium lactate to calcium carbonate may be from 1:2 to 3:1 
30 and preferably fi-om 1 : 1 .7 to 1 : 1 .9. 

The foodstuff may be milk or dmry- based products such as a milk beverage, e.g., 
chocolate milk, confectionery product, ice cream or other beverages such as 
juices. If desired, other minerals or vitamins may be present in the foodstuff 

35 
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The amount of the blend of calcium salts present in the fortified foodstuff may be 
from 0.05 to 5%, preferably from 0.1 to 1%, and more preferably from 0.2 to 
0.4% by weight based on the weight of the foodstuff. 

5 The source of glucuronic acid may be gum ghatti but is preferably gum arable. 
The amount of gum arabic present in the fortified foodstuff may be from 0.05 to 
2.5%, preferably from 0.1 to 1.0%, and more preferably from 0.2 to 0.5% by 
weight based on the weight of the foodstuff. Although not wishing to be bound by 
theory, we believe that the glucuronic acid residues in gum arabic aid in 

0 suspending calcium by ionic binding without contributing significantly to 
viscosity. 

Advantageously, a carrageenan may be present which may be the lambda- or iota- 
form but is preferably kappa-carrageenan. The amount of carrageenan present in 
15 the fortified foodstuff may be from 0.005 to 0.1%, preferably from 0.0075 to 
0.05%, and more preferably from 0.01 to 0.03% by weight based on the weight of 
the foodstuff. 

The fortified foodstuff comprising a fortifying amount of a balanced blend of 
20 calcium lactate and calcium together with a source of glucuronic acid may be 
prepared by mixing of the balanced blend of calcium lactate and calcium 
carbonate, adding a source of glucuronic acid, and adding to the foodstuff. 

The balanced blend of calcium lactate and calcium carbonate and the source of 
25 glucuronic acid may be added in the form of aqueous suspensions or as dry 
powders. 

An alkaline agent may, if desired, be added to adjust the pH of the calcium 
fortified foodstuff For instance, the pH of calcium fortified milk may be adjusted 

30 to 6.5-8.0 and preferably to 6.8-7.0: the pH of calcium fortified dair>' based 
products may be adjusted to 6.0-8.0 and preferably to 6.5-7.0: the pH of calcium 
fortified ice cream products may be adjusted to 6.0-7.2 and preferably to 6.8-7.2: 
and the pH of calcium fortified beverages may be adjusted to 3.5-8.0 and 
preferably to 5.5-6.5. Any food grade alkaline agent may be used for 

. 35 neutralizafion, including but not limited to sodium hydroxide, pot^sium 
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hydroxide, ammonia hydroxide, magnesium hydroxide, sodium carbonate, sodium 
bicarbonate, potassium carbonate, and potassium bicarbonate. 

Advantageously, a caiTageenan may be added to tiie foodstuff, preferably before 
5 the balanced blend of calcium lactate and calcium carbonate is added to the 
foodstuff The carrageenan may also be added to the foodstuff in the form of an 
aqueous suspension or as a dry powder. 

If desired, the balanced blend of calcium lactate and calcium carbonate, the source 
10 of glucuronic acid, and optionally the carrageenan, may be mixed together and 
added as a powder. 

EXAMPLES 

1 5 The following Examples ftirther illustrate the present invention. 
Example 1 

Calcium fortified skim milk 

20 (Ca level: 50% RDA in 8 oz serving size) 

16.5 g of kappa carrageenan and 275 g of gum Arabic were slowly added to 1 1 kg 
of skim milk in a liquifier under agitation and mixed for 5 minutes at high speed. 
Then 98 kg of skim milk was added to the liquifier under agitation. 

25 

126.5 g of calcium lactate pentahydrate, 216.7 g of micronized calcium carbonate 
and 110 g of potassium citrate were added to the milk with carrageenan and gum 
arabic under agitation, then speed of the liquifier was slowed. After 10 minutes of 
mixing, the pH of the calcium fortified milk was adjusted with 10% potassium 
30 hydroxide solution to 6.8-7.0. 

The milk was preheated to 175"?, ultra high temperature (UHT) treated at 285^F 
for 5 sec by steam injection, flash cooled to i75°F, and homogenized at 175°F and 
a pressure of 2500/500 psi. The milk was cooled to 40 °F , aseptically filled in 
35 250inL Tetra Brik Aseptic® packages (Tetra Pak Inc., Chicago IL) and stored in a 
refrigerator at 35-45 "F for 1 0 weeks. 
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After 10 weeks the product was judged by a taste panel of 10 people, who found 
the milk to be stable, without sedimentation or coagulation, and of good flavor. 

5 Example 2 

Calcium fortified 2% fat chocolate milk 
(Ca level: 50% RDA in 8 oz serving size) 

10 16.5 g of kappa carrageenan and 275 g of gum arabic were slowly added to 50 kg 
of 2% fat milk in a liquifier under agitation and was mixed for 5 minutes at high 
speed. Then 47 kg of 2% fat milk were added to the liquifier under agitatation. 

126.5 g of calcium lactate pentahydrate, 216,7 g of micronized calcium carbonate, 
15 110 g of potassium citrate, 283 g of nonfat dr>' milk, 1.0 kg of blend of cocoa, salt 
and vanillin, and then 10.6 kg of high fructose com syrop were added to the milk 
under agitation. The speed of the liquifier was slowed and after 10 minutes of 
mixing the pH of the calcium fortified milk was adjusted with 10% potassium 
hydroxide solution to 6.8-7.0. 

20 

The milk was preheated to 175°F, idtra high temperature (UHT) treated at 285°F 
for 5 sec by steam injection, flash cooled to lis"? and homogenized at 175**? and 
a pressure of 2500/500 psi. The milk was cooled to 40 T, aseptically filled in 
250mL Tetra Brik Aseptic® packages (Tetra Pak Inc., Chicago IL) and stored in a 
25 refrigerator at 3 5-45 for 1 0 weeks. 

After 10 weeks the product was judged by a taste panel of 10 people which found 
the milk to be stable, without sedimentation or coagulation, and of good flavor. 

30 Example 3 

Calcium fortified 2% fat milk with minerals and vitamins 

(Ca level: 50% RDA in 8 oz serving size) 
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16.5 g of kappa carrageenan and 275 g of gum Arabic were slowly added to 50 kg 
of 2% fat milk in a Uquifier under agitation and was mixed for 5 minutes at high 
speed. Then 59 kg of 2% fat milk was added to the liquifier under agitation. 

5 126.5 g of calcium lactate pentahydrate, 216.7 g of micronized calcium carbonate, 
110 g of potassium citrate and 42.6 g of mineral premix (magnesium phosphate, 
zinc oxide, potassium iodide and manganese sulfate monohydrate) were added to 
the milk under agitation. The speed of the liquifier was slowed and after 10 
niinutes of mixing the pH of the calcium fortified milk was adjusted with 10% 

10 potassium hydroxide solution to 6.8-7.0. Then 13.6 g of vitamin premix (vitamin 
A palmitate, vitamin D, vitamin E acetate, vitamin K, thiamine mononitrate, 
niacinamid, pyrodoxine hydrochloride, cyancobalamin B12, calcium pantothenate, 
boitin, riboflavin) was added under agitation. 

i5 The miik was preheated to HS^F, ultra high temperature (UHT) treated at 285"? 
for 5 sec by steam injection, flash cooled to i75"F, and homogenized at 175"F and 
a pressure of 2500/500 psi. The milk was cooled to 40 ''F, aseptically filled in 
250mL Tetra Brik Aseptic® packages (Tetra Pak Inc., Chicago IL) and stored in a 
refrigerator at 35-45 °F for 10 weeks. 

20 

After 10 weeks the product was judged by a taste pane! of 10 people, which found 
the milk to be stable, without sedimentation or coagulation, and of good flavor. 

Example 4. 

25 

Calcium fortified 2% fat chocolate milk with minerals and vitamins 

(Ca level; 50% RDA in 8 oz serving size) 

A similar procedure to that described in Example 2 is followed but also using 16 
30 minerals and vitamins. 

The milk was preheated to 175°F, ultra high temperature (UHT) treated at 285^ 
for 5 sec by steam injection, flash cooled to ITS'^F and homogenized at 175*T^ and 
a pressure of 2500/500 psi. The milk was cooled to 40 "V, aseptically filled in 
35 2 50mL Tetra Brik Aseptic® packages (Tetra Pak Inc., Chicago IL) and stored in a 
refrigerator at 35-45 ^'F for 10 weeks. 
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After 10 weeks the product was judged by a taste panel of 10 people which found 
the milk to be stable, without sedimentation or coagulation, and of good flavor. 

5 Example 5 

Calcium fortified skim milk 

(Ca level: 50% RDA in 8 oz serving size) 

io 0.165 g of kappa carrageenan and 2.75 g of gum Arabic were slowly added to 1 10 
g of skim milk in a liquifier under agitation and was mixed for 5 minutes at high 
speed. Then 980 g of skim milk was added to the liquifier under agitation. 

1.265 g of calcium lactate pentahydrate, 2.167 g of micronized calcium carbonate 
!5 and 1.10 g of potassium citrate were added to the milk with carrageenan and gum 
arable under agitation, then the speed of the liquifier was slowed. After 10 
minutes of mixing, the pH of the calcium fortified milk was adjusted with 10% 
potassium hydroxide solution to 6.8-7.0. 

20 The milk was preheated to 175°? and homogenized at a pressure of 2500/500 psi, 
filled in 125 mL glass jars and then autoclaved at 250 T for 3 min, cooled and 
stored at room temperature. 

After 10 weeks the product was judged by a taste panel of 5 people, which found 
25 the milk to be stable, without sedimentation or coagulation. 



Comparative Example A 

30 A similar procedure to that described in Example 1 is followed but using calcium 
citrate instead of calcium carbonate. 

The raiik was stable during the processing but significant sedimentation occurred 
upon storage at T to 5°C after 5 weeks. 
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Comparative Example B 

A similar procedure to that described in Example 1 is followed but using calcium 
chloride instead of calcium lactate. 

The milk had a significant bittemess and off-flavor. 
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CLAIMS: 

LA fortified foodstuff comprising a fortifying amount of a balanced blend of 
calcium lactate and calcium carbonate stabilized with a source of glucuronic acid. 

2. A fortified foodstuff according to claim 1 wherein the weight ratio of calcium 
lactate to calcium carbonate is from 1 :2 to 3 : 1 . 

3. A fortified foodstuff according to claim 1 or claim 2 wherein the foodstuff is 
milk or a dairy based product, a confectionery product, ice cream or a beverage. 

4. A fortified foodstuff according to any of claims 1 to 3 wherein other minerals or 
vitamins may be present in the foodstuff. 

5. A fortified foodstuff according to any of claims 1 to 4 wherein the amount of 
the balanced blend of calcium lactate and calcium carbonate present in the 
fortified foodstuff is from 0.05 to 5% by weight based on the weight of the 
foodstuff 

6. A fortified foodstuff according to any of claims 1 to 5 wherein the source of 
glucuronic acid is gum Arabic. 

7. A fortified foodstuff according to claim 6 wherein the amount of gum Arabic 
present in the fortified foodstuff is from 0.05 to 2.5% by weight based on the 
weight of the foodstuff. 

8. A fortified foodstuff according to any of claims 1 to 7 wherein a carrageenan is 
present. 

9. A fortified foodstuff according to claim 8 wherein the amount of carrageenan 
present in the fortified foodstuff is from 0.005 to 0,1% by weight based on the 
weight of the foodstuff 

1 0. A process for preparing a fortified foodstuff comprising a fortifying amount of 
a balanced blend of calcium lactate and calcium carbonate together with a source 
of glucuronic acid which comprises mixing the balanced blend of calcium lactate 
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and calcium carbonate, adding a source of glucuronic acid, and adding to the 
foodstuff. 

11 . A process according to claim 10 wherein the balanced blend of calcium lactate 
and calcium carbonate and the source of glucuronic acid are added in the form of 
aqueous suspensions or as dry powders. 

12. A process according to claim 10 or claim 1 1 wherein a carrageenan is added to 
the foodstuff. 

13. A process according to claim 12 wherein the carrageenan is added to the 
foodstuff in the form of an aqueous suspension or as a dry powder. 

14. A process according to any of claims 10 to 13 wherein the balanced blend of 
calcium lactate and calcium carbonate, the source of glucuronic acid, and 
optionally a carrageenan, is mixed and added as a powder. 



INTERNATIONAL SEARCH REPORT 



In- Uional Appllealfon No 

PCT/EP 99/04078 



ai Paieni Ctassiiteation (IPC) «■ 



lal oiassifksafiGn and IPC 



8. FIELOS SEARCHED 



IPC 7 A23L A23C A23G 



d (classificaiion systam lollowed by 



s« consulted during th« in4srn«tian^ 9«arch (name o1 <jata base ar 



CONSIDERED TO BE RELEVANT 



Category ' Citation erf dooumBnt, vw 



DATABASE WPI 

Section Ch, Week 9729 

Derwent Publications Ltd., London, GB; 

Class BOB, AN 97-314183 

XP002n3465 

& JP 09 121811 A (ORIENTAL YEAST CO LTD), 
13 May 1997 (1997-05-13) 
abstract 

DATABASE WPI 

Section Ch, Week 9620 

Oerwent Publications Ltd., London, GB; 

Class DIl, AN 96-195244 

XP002n3466 

& JP OB 066146 A (ORIENTAL YEAST CO LTD), 
12 March 1996 (1996-03-12) 
abstract 

-/- 



T" taterdacumeotpiiBlishodaf 



or lheo(V underiying tin 



liiirsg date 

." document which may throw dcubta on priority daim(s) or 
which is dted to establish the publloalion date o( another 
citation or oth.er special reason {as specified) 

3" document ratarring to an oral dlsolosura, usa, exhibition or 



such combination being obvious So a p 
nt member of the same patent famll/ 



26 August 1999 



03/09/1999 



European Patent Oftice, P.G. Patentlaan 2 
NL - 2280 HV R^swijk 
Tei, f-f31-TO) 3A0-204O, Tx. 31 BS1 apK3 nl, 
Fax: (+31-70) 340-3015 

0 (scsqtjnd shwi) {July 1S92> 



Caturla Vicente, V 



INTERNATIONAL SEARCH REPORT 



In Itlonal Applicaiion No 

PCT/EP 99/04078 



C.(Contlnuatton) DOCUMENTS CONSIDERED TO BE RELEVANT 



Section Ch, Week 9725 

Derwent Publications Ltd., London, GB; 

Class BOB, AN 97-275409 

XPG02113467 

& JP 09 098738 A (TAKARA SHUZO CO LTD), 
15 April 1997 (1997-04-15) 
abstract 

A,P EP 0 865 737 A (SOCIETE DES PRODIUTS 

NESTLE S,A.) 

23 September 1998 (1998-09-23) 
cited in the application 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



im ttonal Application No 

PCT/EP 99/04078 



Patsnt documefii; 




Publication 


Patentfamily 


PubHcatlon 


cfted In search report 




date 


membef(s) 


date 


JP 9121811 


A 


13-05-1997 


NONE 








. 




NONE 






JP 9098738 


A 


15-04-1997 


NONE 






EP 865737 


A 


23-09-1998 


US 


S855936 A 


05-01-1999 








AU 


5936598 A 


24-09-1998 








CN 


1201612 A 


15-12-1998 








JP 


10262611 A 


06-10-1998 



